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The Pennsylvania State University-Altoona Campus * Coupled with the fact that men also have significantly lower 2D:4D ratios, prenatal T exposure may explain the existence of higher aggression in men.
Spatial ability is also a sexually dimorphic trait that is associated with 2D:4D ratios (Csathó, et al., 2001; Kempel, et al., 2005; Sanders, Bereczkei, Csathó, & Manning, 2005) . Similar to the organizational effects of T on digit formation and aggression, research suggests that prenatal T, as indicated by the 2D:4D ratio, might be related to spatial ability. Specifically, lower 2D:4D ratios would correlate with higher levels of spatial ability. Concerning observed sex differences in spatial ability, there is rarely a correlation between female 2D:4D ratios and the Mental Rotations Test (MRT; Vandenberg & Kuse, 1978) , whereas there is a negative correlation for men.
2D:4D ratios may also correlate with verbal ability. On the Differential Aptitude Test (DAT), participants with higher right-hand 2D:4D ratios score higher on verbal analogies, which is consistent with the idea that less prenatal T (higher 2D:4D ratios) correlates with higher verbal ability. These results are supported by the fact that women with lower prenatal T and higher 2D:4D ratio score higher on verbal skills tests (Luxen & Buunk, 2005) .
Evidence suggests that high levels of prenatal T adversely affect bilateral symmetry. Fluctuating asymmetry (FA), deviation from perfect bilateral symmetry, is associated with excess prenatal T exposure (Benderlioglu, Sciulli, & Nelson, 2004) . Research shows that people find faces that are more symmetrical more attractive. From an evolutionary perspective, high FA individuals are considered less attractive and will be less likely to find a mate because symmetry is an indicator of health.
Evidence suggests that 2D:4D ratios also correlate with number of sexual partners and age of first sexual intercourse. Bogaert and Fisher (1995) found that number of sexual partners and early first sexual intercourse positively correlates with aggression, spatial ability, and activational (circulating) T. It is possible that 2D:4D ratios may also positively correlate with these sexual history traits.
The present study further examined the associations between 2D:4D ratios and aggression, spatial ability, verbal ability, FA, sexual history traits, as well as the inter-correlations among these variables. I predicted that individuals with higher prenatal T exposure, as indicated by 2D:4D ratios, would score higher on tests of aggression and spatial ability and score lower on tests of verbal ability, have increased number of sexual partners, and earlier age of first consensual sexual intercourse. I was also interested in the associations that FA has with these variables, particularly if high FA is associated with increased levels of aggression and lower spatially ability, two traits associated with high prenatal T exposure.
Method Participants
A total of 143 college students (61 men and 82 women) participated in the current study. The mean age and standard deviation of the sample was 22.9 years (SD = 5.12). For men, mean age was 22.11 years (SD = 2.14) and for women mean age was 23.51 years (SD = 2.14). Ethnic breakdown was: Caucasian (83.9%), African American (7.7%), Hispanic (3.5%), Asian (2.1%), and Native American (0.7%). Three participants (2.1%) marked their ethnicity as "other." Participants received course credit for various psychology courses. The local Institutional Review Board reviewed and approved all procedures. sex differenCes in 2d:4d ratios | Cooper and Matchock I measured participants' ear lengths in millimeters (mm) using digital calipers, and each ankle circumference in millimeters (mm) using a standard tape measure exactly six inches above the sole of the foot. I measured second and fourth digits using the photocopy of the participant's basal crease to the tip of the finger. All photocopies were inspected for clear representations of the basal crease and the fingertip and measured by two independent measurers.
Materials

Results
Sex Differences in 2D:4D Ratios, FA, and Behaviors
The right hand ratio (R2D:4D) was significantly lower in men (M = .959, SD = .032) than in women (M = .974, SD .040), F(1, 139) = 5.30, p < .05), but the left hand ratio (L2D:4D) was not (men: M = .975, SD = .032; women: M = .986, SD =.045). Left and right hand ratios were highly correlated for men, r(59) = .403, p < .01, and women, r(78) = .551, p < .01.
Total aggression was significantly higher in men (M = 54.32, SD = 11.45) than in women (M = 43.65, SD = 13.54), F(1, 141) = 24.92, p < .001. Of the subgroups of aggression, PA was significantly higher in men (M = 13.64, SD = 4.19) than in women (M = 8.87, SD = 4.33), F(1,141) = 42.572, p < .001). In addition, H was also significantly higher in men (M = 12.93, SD = 4.57) than in women (M = 11.14, SD = 4.15), F(1,141) = 5.947, p < .05). There were no significant sex differences in A.
Men (M = 22.69, SD = 7.94) scored significantly higher than women (M = 15.50, SD = 7.76) on the Mental Rotations Test, F(1, 141) = 29.50, p < .001. However, there were no sex differences in verbal ability, fluctuating asymmetry, or age of first consensual sexual intercourse. Using an ANCOVA with age as a covariate, the mean number of lifetime sexual partners was not significantly different between men (M = 4.30) and women (M = 3.93).
Correlations with 2D:4D Ratios, FA, and Behaviors
The R2D:4D ratio was negatively correlated with physical aggression for women, r(79) = -.220, p < .05, but not for men. The R2D:4D ratio did not correlate with any other aggression construct for either sex. For women, the L2D:4D ratio was negatively correlated with total aggression, r(78) = -.273, p < .05, negatively correlated with PA, r(78) = -.239, p < .05) and negatively correlated with A, r(78) = -.254, p < .05. Similar to the R2D:4D ratio findings, no aggression construct correlated with L2D:4D ratio for men. Neither the L2D:4D ratio nor the R2D:4D ratio correlated with spatial ability, verbal ability, fluctuating asymmetry, age of first sexual intercourse, or number of sex partners.
Fluctuating asymmetry positively correlated with verbal aggression in women, r(74) = .234, p < .05, but not in men. FA did not correlate with any other aggression construct for either sex. It did, however, negatively correlate with spatial ability for men, r(55) = -.266, p < .05, but not women, r(74) = -.152, p = .191. Spatial ability significantly correlated with total aggression for both sexes, albeit in different directions. For example, the correlation for men was positive, r(60) = .283, p < .05, but for women it was negative, r(74) = -.240, p < .05. Similarly, for the sub-type PA, its correlation with spatial ability for men was also positive, r(60) = .339, p < .01, but negative for women, r(79) = -.273, p < .05. Finally, spatial ability negatively correlated with A in women, r(79) = -.277, p < .05.
Verbal ability negatively correlated with anger, r(78) = -.242, p < .05 and hostility, r(78) = -.229, p < .05, in women. Verbal ability did not significantly correlate with any measured variables for men. A summary of relevant correlations is shown in Table 1 .
Discussion Sex Differences in 2D:4D Ratios and Aggression
There were some expected and unexpected sex differences in the variables studied. As expected, 2D:4D ratio was sexually dimorphic, with men having lower ratios. Aggression and spatial ability were also sexually dimorphic; men had higher scores in each construct. However there were no sex differences for verbal ability, composite FA, age of first consensual sexual intercourse, or number of sex partners. Therefore, from these findings one cannot confidently assert that verbal ability, FA, age of first sexual intercourse, or number of sex partners are gender-differentiated. In women, R2D:4D ratio and L2D:4D ratio negatively correlated with several subtypes of aggression. Although the literature is mixed on how digit ratios correlate with aggression in women (see Bailey & Hurd, 2005; , it may be that higher than normal levels of prenatal T exposure have a more robust or different effect on women because men normally experience high levels of prenatal T. Further research is needed to explore this hypothesis.
Aggression and Spatial Ability
Men scored significantly higher on aggression and spatial ability than women, consistent with past literature Fink, Manning, Williams, & Podmore-Nappin, 2007) , but there was a differential effect for men and women. For men, high aggression scores were significantly associated with high spatial scores (positive correlation). For women, high aggression scores were significantly associated with low spatial scores (inverse correlation). Essentially, women who displayed high aggression did not perform well on spatial tasks. These quite different correlations are also suggestive of a U-shaped relation between aggression/ testosterone and spatial ability. Future research should examine other possible causal pathways besides prenatal T exposure that mediate women's spatial ability.
Conclusions
This study examined the relation between 2D:4D ratios and behavioral characteristics. Results supported previous research that the 2D:4D ratio is indeed a sexually dimorphic trait. Furthermore, prenatal T exposure might have a profound influence on women, evidenced by the associations seen between 2D:4D ratios and aggression. However, one cannot firmly conclude this pattern from the current study. Future experimental research should aim to delineate the effects of prenatal T exposure in women. The results also reveal a sex difference in the association between aggression and spatial ability, suggesting alternate pathways contribute to development of spatial ability in men and women.
